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DETAILED ACTION 

Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d), which 
papers have been placed of record in the file. 

Drawings 

2. Figure 1 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the examiner does not accept the changes, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

3. New corrected drawings in compliance with 37 CFR 1 .121(d) are required in this 
application because multiple figures are unclear due to shading of the components in 
the drawings. For example, in figure 7, the polycrystalline sensor material (37) should 
have an edge delineated towards the rear. Applicant is advised to employ the services 
of a competent patent draftsperson outside the Office, as the U.S. Patent and 
Trademark Office no longer prepares new drawings. The corrected drawings are 
required in reply to the Office action to avoid abandonment of the application. The 
requirement for corrected drawings will not be held in abeyance. 
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4. The drawings are objected to because figure 8 does not seem to correspond to 
the flipped object of figure 7. Corrected drawing sheets in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The figure or figure number of an amended drawing should not be labeled as 
"amended." If a drawing figure is to be canceled, the appropriate figure must be 
removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several 
views of the drawings for consistency. Additional replacement sheets may be necessary 
to show the renumbering of the remaining figures. Each drawing sheet submitted after 
the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the examiner 
does not accept the changes, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held 
in abeyance. 

Specification 

5. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Objections 

6. Claims 24, 30, & 52 are objected to because of the following informalities: 



Application/Control Number: 10/506,497 
Art Unit: 2878 



Page 4 



With respect to claims 24, 30, & 52, the preambles of the claims are inconsistent 
with the other similarly dependent claims. To overcome this objection, the elements of 
the independent claims should be explicitly stated within the dependent claims as to re- 
write claims 24, 30, & 52 into independent form. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

7. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

8. Claims 1-52 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

With respect to claims 1-2 & 25-26, the claims state a term "unexposed surface". 
However, it is indefinite as to which surface this refers to - it could either refer to the 
unexposed surface of the wafer, or the unexposed surface of the sensor material. As a 
result, independent claims 1-2 & 25-26 and dependent claims 3-24 & 27-52 are 
rejected. 

Claim Rejections - 35 USC § 102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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10. Claims 1-5, 20-27, 29-34, & 48-52 are rejected under 35 U.S.C. 102(e) as being 
anticipated by US 6,510,195 B1 to Chappo et al. 

With respect to claim 1 , Chappo et al disclose a solid-state detector apparatus 
comprising: carrier substrate (58) as a wafer, and photodiode array (52) as a sensor 
material. First, Chappo et al disclose integrating readout electronics (60) onto substrate 
(58) on a first surface with appropriate contacts and terminal nodes - this corresponds 
to the method step of integrating electronic processing circuits onto a wafer. Second, 
Chappo et al also disclose the carrier substrate (58) to provide a conductive path 
routing the photodiode array (52) to the electronics (60), which would correspond to the 
step of providing an electrically conductive via through wafer. And finally, Chappo et al 
disclose the depositing of photodiode array (52, 152, 252) as a sensor material bonded 
through bumps (56) so that an unexposed surface of the substrate (58) corresponds to 
each one of the vias. 

With respect to claim 2, Chappo et al disclose a solid-state detector apparatus 
comprising: carrier substrate (58) as a wafer, and photodiode array (52) as a sensor 
material. First, Chappo et al disclose integrating readout electronics (60) onto substrate 
(58) on a first surface with appropriate contacts and terminal nodes - this corresponds 
to the method step of integrating electronic processing circuits onto a wafer. Second, 
Chappo et al also disclose the carrier substrate (58) to provide a conductive path 
routing the photodiode array (52) to the electronics (60), which would correspond to the 
step of providing an electrically conductive via through wafer. And finally, Chappo et al 
disclose the depositing of photodiode array (52, 152, 252) as a sensor material bonded 
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through bumps (56) so that an unexposed surface of the substrate (58) corresponds to 
each one of the vias. 

With respect to claim 3, Chappo et al inherently disclose the plurality of bond 
pads on wafer attached to bumps (56) as a plurality of metallized terminal pads. 

With respect to claim 4, Chappo et al illustrate using multiple arrays to divide the 
integrated circuit into discrete sensor arrays (see figure 2B). 

With respect to claim 5, Chappo et al illustrate assembling multiple arrays edge 
to edge to form a composite sensor array with an extended surface area (see figure 
2B). 

With respect to claim 20, Chappo et al illustrate the scribing of lines to produce 
individual sensor chips (see figure 2B). 

With respect to claim 21, Chappo et al inherently disclose the plurality of bond 
pads on wafer attached to bumps (56) as a plurality of metallized terminal pads. 

With respect to claim 22, Chappo et al illustrate assembling multiple arrays edge 
to edge to form a composite sensor array with an extended surface area (see figure 
2B). 

With respect to claim 23, Chappo et al disclose this device to be for an X- 
radiation detector as a high-energy photon-imaging detector. 

With respect to claim 24, Chappo et al disclose the device in a sensor array or 
module. 

With respect to claim 25, Chappo et al disclose a solid-state detector apparatus 
comprising: carrier substrate (58) as a wafer with integrating readout electronics (60) 
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onto substrate (58) on a first surface with appropriate contacts and terminal nodes; and 
photodiode array (52) as a sensor material. Chappo et al also disclose the carrier 
substrate (58) to provide a conductive path routing the photodiode array (52) to the 
electronics (60), which would correspond to the step of providing an electrically 
conductive via through wafer. Also, Chappo et al disclose the depositing of photodiode 
array (52, 152, 252) as a sensor material bonded through bumps (56) so that an 
unexposed surface of the substrate (58) corresponds to each one of the vias. 

With respect to claim 26, Chappo et al disclose a solid-state detector apparatus 
comprising: carrier substrate (58) as a wafer with integrating readout electronics (60) 
onto substrate (58) on a first surface with appropriate contacts and terminal nodes; and 
photodiode array (52) as a sensor material. Chappo et al also disclose the carrier 
substrate (58) to provide a conductive path routing the photodiode array (52) to the 
electronics (60), which would correspond to the step of providing an electrically 
conductive via through wafer. Also, Chappo et al disclose the depositing of photodiode 
array (52, 152, 252) as a sensor material bonded through bumps (56) so that an 
unexposed surface of the substrate (58) corresponds to each one of the vias. 

With respect to claim 27, Chappo et al disclose this device to be for an X- 
radiation detector as a high-energy photon-imaging detector. 

With respect to claim 29, Chappo et al inherently disclose the plurality of bond 
pads on wafer attached to bumps (56) as a plurality of metallized terminal pads. 
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With respect to claim 30, Chappo et al illustrate assembling multiple arrays edge 
to edge to form a composite sensor array with an extended surface area (see figure 
2B). 

With respect to claim 31 , exposed surface of photodiode array (52) forms a first 
electrode to which incident photons are directed, while bottom of the surface of 
photodiode array (52) has contact pads (54) as multiple second electrodes 
corresponding to vias on substrate (58) through bumps (56). 

With respect to claim 32, Chappo et al inherently disclose the plurality of bond 
pads on wafer attached to bumps (56) as a plurality of metallized terminal pads. 

With respect to claim 33, Chappo et al illustrate using multiple arrays to divide 
the integrated circuit into discrete sensor arrays (see figure 2B). 

With respect to claim 34, Chappo et al illustrate assembling multiple arrays edge 
to edge to form a composite sensor array with an extended surface area (see figure 
2B). 

With respect to claim 48, Chappo et al illustrate the scribing of lines to produce 
individual sensor chips (see figure 2B). 

With respect to claim 49, Chappo et al inherently disclose the plurality of bond 
pads on wafer attached to bumps (56) as a plurality of metallized terminal pads. 

With respect to claim 50, Chappo et al illustrate assembling multiple arrays edge 
to edge to form a composite sensor array with an extended surface area (see figure 
2B). 
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With respect to claim 51, Chappo et al disclose this device to be for an X- 
radiation detector as a high-energy photon-imaging detector. 

With respect to claim 52, Chappo et al disclose the device in a sensor array or 
module. 

Claim Rejections - 35 USC § 103 

11. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claims 6-19, 28, & 35-47 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over US 6,510,195 B1 to Chappo et al. 

Chappo et al disclose the device as described in the discussion of claims 1-5, 20- 
27, 29-34, & 48-52. 

With respect to claim 6, Chappo et al does not explicitly disclose the thinning 
down of the wafer, but such would have been obvious to one of ordinary skill in the art 
because such would reduce the size of the device and the amount of materials needed 
to construct the device. 

With respect to claim 7, the modified Chappo et al does not explicitly disclose 
pre-thinning the wafer, but such would have been obvious to one of ordinary skill in the 
art in order to prevent the wasting of resources in producing the device. 

With respect to claim 8, the modified Chappo et al disclose the substrate (58) to 
be a printed circuit substrate carrying metal tracings. However, the modified Chappo et 
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al does not explicitly disclose the coating of the first surface with a photomask and 
implanting the wafer with impervious material. Such would have been obvious to one of 
ordinary skill in the art because such would allow for accurate creation of the vias for 
proper alignment between the photodiode array and the integrated circuits. 

With respect to claim 9, the modified Chappo et al disclose the substrate (58) to 
be a printed circuit substrate carrying metal tracings. However, the modified Chappo et 
al does not explicitly disclose the producing of a complementary photomask on the first 
surface of the wafer. Such would have been obvious to one of ordinary skill in the art 
because such would allow for accurate creation of the vias for proper alignment 
between the photodiode array and the integrated circuits. 

With respect to claim 10, the modified Chappo et al imply the different materials 
for the substrate (see column 7, lines 25-31), but do not explicitly state that the 
substrate is based on silicon. However, such would have been obvious to one of 
ordinary skill in the art because silicon is an inexpensive material widely used in the 
manufacture of substrates. 

With respect to claim 11, the modified Chappo et al does not explicitly disclose 
the etching of holes through the substrate (58) with a photomask, but does disclose the 
formation of vias, so that contacts (57, 70) are placed through the substrate (58). 
However, such would have been obvious to one of ordinary skill in the art because such 
would allow for accurate marking and formation of the vias. 

With respect to claims 12-14, the modified Chappo et al disclose the substrate 
(58) to be a printed circuit substrate carrying metal tracings. However, the modified 
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Chappo et al does not explicitly disclose the coating of the first surface with a 
photomask and implanting the wafer with impervious material. Such would have been 
obvious to one of ordinary skill in the art because such would allow for accurate creation 
of the vias for proper alignment between the photodiode array and the integrated 
circuits. 

With respect to claims 15-16, the modified Chappo et al does not explicitly 
disclose the etching of holes through the substrate (58) with a photomask, but does 
disclose the formation of vias, so that contacts (57, 70) are placed through the substrate 
(58). However, such would have been obvious to one of ordinary skill in the art 
because such would allow for accurate marking and formation of the vias. 

With respect to claims 17-18, the modified Chappo et al does not explicitly 
disclose the growth of amorphous or polycrystalline sensor material, but such would 
have been obvious to one of ordinary skill in the art in order to obtain the absorptive 
capabilities to capture high-energy photons. 

With respect to claim 19, the modified Chappo et al does not explicitly disclose 
pre-thinning the wafer, but such would have been obvious to one of ordinary skill in the 
art in order to prevent the wasting of resources in producing the device. 

With respect to claim 35, Chappo et al does not explicitly disclose the thinning 
down of the wafer, but such would have been obvious to one of ordinary skill in the art 
because such would reduce the size of the device and the amount of materials needed 
to construct the device. 
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With respect to claim 36, the modified Chappo et al does not explicitly disclose 
pre-thinning the wafer, but such would have been obvious to one of ordinary skill in the 
art in order to prevent the wasting of resources in producing the device. 

With respect to claim 37, the modified Chappo et al disclose the substrate (58) to 
be a printed circuit substrate carrying metal tracings. However, the modified Chappo et 
al does not explicitly disclose the coating of the first surface with a photomask and 
implanting the wafer with impervious material. Such would have been obvious to one of 
ordinary skill in the art because such would allow for accurate creation of the vias for 
proper alignment between the photodiode array and the integrated circuits. 

With respect to claim 38, the modified Chappo et al disclose the substrate (58) to 
be a printed circuit substrate carrying metal tracings. However, the modified Chappo et 
al does not explicitly disclose the producing of a complementary photomask on the first 
surface of the wafer. Such would have been obvious to one of ordinary skill in the art 
because such would allow for accurate creation, of the vias for proper alignment 
between the photodiode array and the integrated circuits. 

With respect to claim 39, the modified Chappo et al imply the different materials 
for the substrate (see column 7, lines 25-31), but do not explicitly state that the 
substrate is based on silicon. However, such would have been obvious to one of 
ordinary skill in the art because silicon is an inexpensive material widely used in the 
manufacture of substrates. 

With respect to claim 40, the modified Chappo et al does not explicitly disclose 
the etching of holes through the substrate (58) with a photomask, but does disclose the 
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formation of vias, so that contacts (57, 70) are placed through the substrate (58). 
However, such would have been obvious to one of ordinary skill in the art because such 
would allow for accurate marking and formation of the vias. 

With respect to claims 41-43, the modified Chappo et al disclose the substrate 
(58) to be a printed circuit substrate carrying metal tracings. However, the modified 
Chappo et al does not explicitly disclose the coating of the first surface with a 
photomask and implanting the wafer with impervious material. Such would have been 
obvious to one of ordinary skill in the art because such would allow for accurate creation 
of the vias for proper alignment between the photodiode array and the integrated 
circuits. 

With respect to claims 44-45, the modified Chappo et al does not explicitly 
disclose the etching of holes through the substrate (58) with a photomask, but does 
disclose the formation of vias, so that contacts (57, 70) are placed through the substrate 
(58). However, such would have been obvious to one of ordinary skill in the art 
because such would allow for accurate marking and formation of the vias. 

With respect to claim 47, the prior formation of the sensor material and the 
terminal connections before the formation of the processing circuits is not explicitly 
disclosed, but such would have been obvious to one of ordinary skill in the art in order 
to allow for appropriate assembly of the elements. 

Conclusion 

13. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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US 5,734,201 to Djennas et al and US 6,091,070 to Linngren et al disclose 
semiconductive devices. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Patrick J. Lee whose telephone number is (571) 272- 
2440. The examiner can normally be reached on Monday through Friday, 8:00 am to 
5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on (571) 272-2328. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Patrick J. Lee 
Examiner 
Art Unit 2878 
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March 10, 2006 




